Cancerous inhibitor of protein phosphatase 2A promotes premature chromosome segregation and aneuploidy in prostate cancer cells through association with shugoshin.
Yeast two-hybrid (Y2H) studies have shown that cancerous Inhibitor of protein phosphatase 2A (CIP2A) interacted with several proteins, including leucine-rich repeat-containing protein 59 (LRRC59), suggesting that CIP2A may interact with the chromosome maintenance protein, shugoshin (Sgol1). We previously showed that LRRC59 interacted with CIP2A, which was required for CIP2A nuclear localization. Thus, we predicted that CIP2A and Sgol1 may also interact. Sgol1 is a nuclear protein that regulates chromosome segregation during cell division via protection of cohesin ring proteins. Here, we demonstrated that Sgol1 and the C-terminus of CIP2A interact in prostate carcinoma cell lines in a protein phosphatase 2A (PP2A)-dependent manner. Moreover, we demonstrated that depletion of CIP2A in PC-3 cells decreases premature chromosome segregation, whereas overexpression of CIP2A in an immortalized prostate cell line increases premature chromosome segregation. Importantly, we further showed that CIP2A depletion decreases the incidence of aneuploidy and stabilizes cohesin complex proteins, while overexpression of CIP2A destabilizes Sgol1. Thus, our findings strongly suggest that CIP2A promotes cell cycle progression, premature chromosome segregation, and aneuploidy, possibly through a novel interaction with Sgol1.